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Modeled Shortages and Impacts 
to Potential Additional Irrigation 
Diversions



Issues with Modeling 
Approach and Results

• The use of the ESPAM and SRPM models, run in a iterative 
manner, have shown implementation of CAMP practices can result 
in increased reach gains and reservoir storage.

• New reach gains can potentially increase the amount of water 
available for recharge and system conversions.

• The modeling was done as a difference model with outputs 
compared to a modeled “Base Case.”

• Do modeled recharge diversions take water at the exclusion of 
existing entities who may have otherwise diverted it to fulfill 
their senior water rights?



Model Process
Accounting for Yearly Changes in 
Water Availability

Determine Water 
Availability for 

CAMP 
Implementation

Determine New 
Reach Gains and 

Diversions

Determine New 
Flows in the

Snake River With 
Planning Model

If the output file for SRPM 
indicates there is an irrigation 
shortage, diversions for 
recharge are reduced by the 
appropriate amount and the 
ESPAM and SRPM are rerun



SRPM CALIBRATION
- Present Conditioning

• The SRPM is present conditioned to mimic actual river flows 
(average of the last 15 years).

• Irrigation Diversions
– Historic diversions are present condition and calculated as an average of the 

diversion for the most recent 15 years (1991-2005).
– For the most recent 15 years, the actual diversions are used.

• Reach Gains are present condition using a variety of techniques 
depending on the reach.

• Reservoir layers can also be adjusted to meet river flows and 
desired reservoir storage.



SRPM
Reservoir Layers

• Reservoirs are “layered” in the model.  
• Each reservoir may have up to five layers

Layer 1 - 1,672,600 Acft in May

AF1 6     1030012300140001470015700167001670016726167261550013500 9600
AF2 6       95001150012500120001200012000150001500012000  9000  8700 8000
AF3 6       2200  5500  8000  800010000110001100013000  8800  4000 1000  2300
AF4 6       1000  3000  7500  7500  900010000        0        0 6000  3000   500        0
AF5 6             0        0        0        0        0        0 0        0  5500  2500 300 0

American 
Falls 
Reservoir

Layer 
Number

Reservoir 
Number



SRPM
Reservoir Layers

• Assigned flows are dependent upon which layers of the reservoirs
are filled.

• Assigned flows are also designated to be called from specific 
reservoir groups.

62  1            350  370  220  220  220  220  220  220  220  802  962  220
62  2            300  370  220  220  220  220  220  220  220  802  962  220 
62 3           150  370   220 220  220 220   220  220  220      2      2      2
62  4                8     8   220  220  220  220  220  220  220 2      2      2

Reach Reservoir Call Layer Assigned Flow



SRPM
Diversions 

• Layers are also used to allow calls by specific diversions.
Reservoir Group Number

BURLEY South SIDE               260    1   27   60    4    
MINIDOKA North SIDE            270    1   28   60    4   
Pump DV SNK MNKA-MNR  271    1   14   61    4    
South S TWIN FALLS              280    1   14   62    4    
MINIDOKA N SIDE PUMP       285    1   28   62    4    
MILNER GOODING                 290    1   14   62    4   
NSCC MILGood Recharg   291    1   27   62    2   
North SIDE                    300    1   14   62 4

Diversion Name

Diversion Number

Diversion Group Type Reach Number

Layer Call Number

Call from 4 
layers

Call from 2 
layers

Walcott  
American Falls 
Palisades 
Jackson



Profile Modeled Year 1992
Medium Package Recharge Emphasis

• 1992 was a relatively dry year
• 1992 modeled diversions for recharge and system conversions

– October:    5,165 Acft
– March:    98,382 Acft
– April:      13,091 Acft

Total     116,638 Acft

• Total diversions for Twin Falls Canal Company in 1992 were 
1,000,500 acft
– 15 yr Average diversions:  1,070,700 acft
– 1996 Diversions:                1,172,400 acft
– 2004 Diversions: 1,000,500 acft
– 2005 Diversions:                   924,400 acft



Modeled Reach Gains for 1992

Month

Ashton- 
Rexburg

Heise- 
Shelley

Shelly- 
Blackfoot

Blackfoot- 
Neeley

Neeley- 
Minidoka

Devils 
Washbow

l- Buhl

Buhl- K 
Springs

K Springs
K Springs- 

Malad
Malad 
Reach

Malad- 
Bankroft

Total 
(cfs)

Oct 34 58 76 197 41 166 75 59 3 43 3 755
Nov 33 55 69 185 40 159 69 54 3 39 3 708
Dec 32 51 63 174 40 151 65 50 2 37 2 668
Jan 31 49 59 165 40 144 61 47 2 35 2 636
Feb 30 47 56 158 40 138 58 45 2 34 2 610
Mar 30 45 54 152 40 141 63 50 2 37 2 614
Apr 29 44 52 149 40 147 70 55 3 40 2 632
May 29 45 52 148 40 145 66 51 3 38 2 619
Jun 29 45 53 149 40 141 62 48 2 37 2 609
Jul 29 46 53 150 40 137 60 47 2 36 2 603
Aug 30 46 53 150 41 132 58 45 2 35 2 596
Sep 30 47 53 150 41 128 56 44 2 34 2 587

22,084 34,821 41,865 116,214 29,186 104,246 46,151 35,914 1,754 26,877 1,784
244,170 460,897

Reach Response for modeled year 1992

Total Reach Gains Above Milner Total Reach Gains

Response (Acft)

Response (cfs)

Increased reach gains as a result of CAMP Implementation from 1980 through 1992

Total Model Inputs: 10,299,995 acft Yield:  7,129,715acft    Percent Yield:  69%



Shortages
Base Case for 1992

• Shortages are created when diversions within a reach exceed available water supply

Increased shortages over those in the base case are not allowed 



Shortages
1st Recharge Run for 1992

This diversion is an aggregate for the reach This shortage is an aggregate for the reach.
Reduce diversion and rerun ESPAM and 
SRPM

• First run of 1992 that resulted in shortages in the “Blkft Milner” reach



Shortages
1st Recharge Run for 1992

• First run of 1992 that resulted in shortages in the “Blkft Milner” reach

1st Run Recharge indicated 265,100 acft of recharge and system conversions



Shortages
Final Run for 1992

Shortage is corrected in Final RunDiversion volumes does not change



Shortages
Final Run for 1992

Final Run Recharge indicated 116,700 acft of recharge and system conversions



End of Month Reservoir 
Storage (eom)

Base

Final

Additional 70.5 KAF in 
storage at the end of 
the year
Additional 108.6 KAF 
has run past Milner



Determining Water 
Available for Recharge

1991 
Out file

Values that 
determine the 
maximum amount 
that can be diverted 
for recharge and 
system conversions

• After completion of modeling year 1991, the calculated flows for 1992 at Milner 
are used to determine the amount of water that can be diverted for recharge and 
system conversions

• Calculated flows at Milner are in part determined by the assigned flows
• Diversion for recharge and system conversions cannot exceed the flows at 

Milner

In the model only 98.4 KAF was recharged because of canal capacity



Reservoir Storage and 
River Flows

1991

Out file

Final

March Recharge of 
98.4 KAF 



Reservoir Storage and 
River Flows

1991

Out file

Final

April Recharge of 
13.1 KAF 



Reservoir Storage and 
River Flows

1991

Out file

Final

No Recharge in 
May because 
Jackson, Palisades 
and American Falls 
drop to Layer 3

Layers 2 and 3 for May
American Falls   1500 

1300
Palisades            1300

850
Jackson               820

550



Call Layers of Diversions

Final

Layers 2 and 3 for May
American Falls   1500 

1300
Palisades            1300

850
Jackson               820

550

BURLEY South SIDE               260    1   27   60    4    
MINIDOKA North SIDE            270    1   28   60    4   
Pump DV SNK MNKA-MNR  271    1   14   61    4    
South S TWIN FALLS              280    1   14   62    4    
MINIDOKA N SIDE PUMP       285    1   28   62    4    
MILNER GOODING                 290    1   14   62    4   
NSCC MILGood Recharg   291    1   27   62    2   
North SIDE                    300    1   14   62 4

Call from 4 
layers

Call from 2 
layers



Impact of recharge 
diversion on potential 
irrigation diversions

• In the model, do diversions for recharge take water that would 
have otherwise gone to existing irrigation entities in water 
short years?

• Increase the Twin Falls diversion from the original 1992 diversions 
of 1,000,500 acft to 1996 diversions of 1,172,400*, an increase of 
171,900 acft.

*Average diversion from 1909 through 2004 is 1178.3 KAF



Increase Diversions in 
the Base Case for 1992

Original Base Case Shortages in the original base case 472.5 KAF

Shortages in base of 472.5



Increase Diversions in 
the Base Case

Increased Diversion Base Case Shortages in the original base case 472.5 KAF

Shortages increase by 58.6 KAF (58.6 Irrigation)



Increase Diversions in 
the Recharge Case

Original Recharge Case Shortages in the original Recharge case 434.0 KAF

Shortage in original recharge case of 434.0



Increase Diversions in 
the Recharge Case for 
1992

Increased Diversion Recharge Case Shortages in the original Recharge case 434.0 KAF

Shortages increase by 0.0 KAF



Increase Diversions in 
the Recharge Case for 
1992

Where did the water come from to fill in the increased diversions?

Increased releases from 
American Falls were 
used to meet the 
diversion requirements

Did the increased diversions 
in WY1992 impact water 
availability in WY 1993?

Original
Recharge

Increased
Diversion



Increase Diversions in 
the Recharge Case for 
1992

Once the reservoir fills 
the end of the year 
storage is the same

Original
Recharge

Increased
Diversion

The increased diversions in 
1992 does not appear to 
impact reservoir storage or 
delivery of water in the 
subsequent year



2005 Analysis

• 218,727 acft diverted for recharge and system conversions
– October: 6,210
– March:     35,724
– April:       62,183
– May:        52,203
– June:        13,091
– July          49,313

• Increase diversion into the Twin Falls Canal from 924,400 acft to 
1,172,400 acft an increase of 248,000 acft.



Modeled Reach 
Gains for 2005

Month

Ashton- 
Rexburg

Heise- 
Shelley

Shelly- 
Blackfoot

Blackfoot- 
Neeley

Neeley- 
Minidoka

Devils 
Washbow

l- Buhl

Buhl- K 
Springs

K Springs K Springs- 
Malad

Malad 
Reach

Malad- 
Bankroft

Total 
(cfs)

Oct 34 58 76 197 41 166 75 59 3 43 3 755
Nov 33 55 69 185 40 159 69 54 3 39 3 708
Dec 32 51 63 174 40 151 65 50 2 37 2 668
Jan 31 49 59 165 40 144 61 47 2 35 2 636
Feb 30 47 56 158 40 138 58 45 2 34 2 610
Mar 30 45 54 152 40 141 63 50 2 37 2 614
Apr 29 44 52 149 40 147 70 55 3 40 2 632
May 29 45 52 148 40 145 66 51 3 38 2 619
Jun 29 45 53 149 40 141 62 48 2 37 2 609
Jul 29 46 53 150 40 137 60 47 2 36 2 603
Aug 30 46 53 150 41 132 58 45 2 35 2 596
Sep 30 47 53 150 41 128 56 44 2 34 2 587

21,272 28,712 32,401 96,532 32,725 68,202 32,129 25,533 1,292 19,990 1,619
211,644 460,897

Reach Response for modeled year 2005
Response (cfs)

Response (Acft)

Total Reach Gains Above Milner Total Reach Gains

Increased reach gains as a result of CAMP Implementation from 1980 through 2005

Total Model Inputs: 17,696,534 acft Yield:  14,581,591 acft Percent Yield:  82%



2005 Analysis



2005 Analysis

Increase diversions by 246.2 KAF but no increase in shortages



Conclusions

• The construction of the model restricts the diversion of water for recharge and 
system conversions to the top two layers of the reservoirs.

• Irrigation diversions are allowed to call water from all four layers of the 
reservoirs.

• The calculated flow of water at Milner controls the amount of water available 
for diversion to recharge and system conversions.

• In 1992 the diversion of water for CAMP implementation did not impact water 
availability for increased diversions (171,900 acft) for irrigation.

• In 2005 the diversion of water for CAMP implementation did not impact water 
availability for increased diversion (246,200 acft) for irrigation.



Questions?


